Background: Millennium Development Goal 4 calls for the reduction of the under-five mortality rate by two-thirds between 1990 and 2015. To reach this goal, neonatal mortality must be decreased. The lack of information on global neonatal and perinatal mortality impedes appropriate implementation of interventions, as vital registration systems are not available for the majority of the world's neonatal deaths. Verbal autopsy (VA) is a tool that has been used to determine cause of death. Recent studies have attempted to standardize and validate the use of this tool in resource-limited areas. The World Health Organization (WHO) International Standard VA Questionnaire was used to conduct a needs assessment in nine rural Peruvian villages. The goal was to determine the neonatal mortality rate (NMR), perinatal mortality rate (PMR), and causes of, and risk factors for, death in these villages. Methods: Eligible women were interviewed using the WHO International Standard VA Questionnaire or a set of questions based on the WHO VA Questionnaire. NMR and PMR were calculated using a generalized estimating equation model. Three neonatologists independently reviewed VA records to provide cause of death determination. Reviewer agreement was assessed using percent agreement. Fisher's exact test was used to determine risk factors associated with death. Results: The NMR was 31.4 per 1000 live births and the PMR was 49.7 per 1000 pregnancies. The main contributor to neonatal death was infection (43%). Percent agreement among reviewers was 90.5% and 38.9% for cause of neonatal death and stillbirth, respectively. Risk factors for death were pregnancy with twins (P = 0.001), preterm delivery (P = 0.003), and cesarean section delivery (P = 0.049).
Introduction
In September of 2000, heads of State and Government from 192 countries adopted the Millennium Development Goals, which have an overall focus on issues including poverty, education, gender equality, health, and environmental sustainability.
Many believe that MDG4 can be achieved through an expansion of interventions that target the most important causes of death. 6 In 2008, four diseases of childhoodpneumonia, diarrhea, malaria, and acquired immunodeficiency virus -accounted for 38% of deaths in children under the age of five worldwide ( Figure 1 ). 7 While progress has been made in these and other causes of under-five mortality, deaths that occur in the neonatal time period are decreasing at a much slower rate. In 2008, 41% of deaths in children under the age of five occurred in neonates (Figure 1 ), a proportion that has increased from the 38.9% share of under-five deaths that occurred in neonates in 1970. 7, 8 This increasing share of under-five childhood death that is occurring in the neonatal time period brings neonatal mortality to the forefront: to meet MDG4, neonatal mortality must be addressed. 6 In fact, estimations state that prevention of 70% of neonatal deaths worldwide would decrease the under-five mortality rate by 25%. 9 
Neonatal and perinatal death: a global perspective
Of the over 130 million babies born every year worldwide, about 3.6 million of them will die before reaching 1 month of age. 4, 5 For every neonatal death, it is estimated that one stillbirth occurs; around one million of these are thought to be intrapartum stillbirths. 10, 11 These deaths stem from poor maternal health, inadequate prenatal care, inappropriate management of complications during labor and delivery, poor hygiene during delivery and just after birth, and lack of the essential newborn care that is needed during the first days of life. 12 Within the neonatal period, there is great variability in the daily risk of death. Mortality is highest in the initial 24 hours after birth, up to 50% die within the first 3 days of life, and about 75% of all neonatal deaths occur in the first week of life (early neonatal death). 5, 13 Due to a lack of vital registration systems in many areas of the world, global estimates of frequency of direct causes of neonatal death exist only by means of statistical modeling. 14 Based on estimates from 2008, the main causes of neonatal death and their estimates of occurrence are infection (29%), preterm birth (29%), birth asphyxia (23%), and congenital anomalies (8%). 5, 6 Causes of death can be correlated with timing of death. Neonatal death that occurs in the first week of life is often related to complications of birth asphyxia and prematurity, while deaths occurring after 1 week of life are commonly due to infectious causes. 12, 14 In a study of over 1000 neonatal deaths in rural India, 31% and 26% of deaths on the first day of life were due to birth asphyxia and preterm birth, respectively. 15 For the remainder of the first week, 30% of deaths were due to preterm birth and 25% were due to sepsis and pneumonia. 15 Infection accounted for 45% of deaths during the second week of life and 36% of deaths during weeks three and four. 15 Risk factors have been identified from populationbased studies for all-cause neonatal and perinatal death.
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Prepregnancy risk factors include maternal age , 18 years or .35 years, maternal height , 150 cm and weight , 47 kg, primigravid status or parity greater than six, and poor obstetric history. 11 Antenatal risk factors include multiple pregnancy; maternal anemia, jaundice, hypertensive disorders, diabetes, syphilis, malaria, or human immunodeficiency virus; preterm birth (,37 weeks gestation); and postterm birth (.42 weeks gestation). 11 Intrapartum risk factors include obstructed labor, prolonged second stage of labor, passage of meconium, malpresentation (including breech), vaginal bleeding, maternal fever during labor, and prolonged rupture of membranes.
The burden of neonatal mortality is rooted in inequality. In 2010, the neonatal mortality rate (NMR) in developing countries was 25 per 1000 live births, which is over eight times the NMR seen in industrialized countries (three per 1000 live births). 4 In fact, 99% of neonatal deaths occur in developing countries.
14 Two-thirds of these deaths occur in the World Health Organization (WHO) African and southeast Asian regions. 14 The effect of inequality is seen within countries as well, as NMRs are highest in the poorest wealth quintile of many developing countries. Abbreviation: AiDS, acquired immunodeficiency syndrome.
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Lack of access to skilled care is a major contributor to high NMRs in developing countries. In about half of the deliveries in developing countries, skilled care in the form of a birth attendant with formal education is unavailable. 10 Nearly two-thirds of births that occur in developing countries and up to 90% of deliveries in the poorest wealth quintile of many developing countries occur in the home. 9, 10 Between 1995 and 2003, over 50% of neonatal deaths came after a delivery that occurred in the home without the presence of a skilled birth attendant.
14 Lack of access to care occurs before and extends beyond the time of delivery as well. Prenatal care is often unavailable, and most babies in developing countries are cared for at home without any formal medical care in the days immediately following delivery.
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Neonatal and perinatal death: data collection and verbal autopsy (VA)
The ability to study neonatal and perinatal mortality, as well as plan and implement programs to improve survival, is impeded by an overall lack of information. 16 Countries with the highest NMRs often lack the vital registration systems that are necessary to record information about deaths. 17 Death registration is reliable in only 72 of the world's . 190 countries, and vital registration coverage is available for less than 3% of the world's neonatal deaths. 1, 11 Without vital registration systems, direct cause of death statistics for certain countries and regions are not available, resulting in the need for global estimates based on statistical modeling. 14 In countries that do have vital registration systems, the high number of home deliveries that occur in resource-poor settings likely leads to high numbers of uncounted and uncharacterized deaths. 18 High rates of stillbirth that occur during home deliveries, and the frequent misclassification of neonatal death as stillbirth in home deliveries, further contribute to issues surrounding vital registration. 19 VA is one tool that is used to determine cause of death in places lacking vital registration systems. 20 VA consists of an interview with family members of the deceased using a structured questionnaire to elicit findings that can be used to determine cause of death. 20 Despite known limitations of VA, including questions about validation and use for comparison between countries, this is currently the only practical tool available to monitor causes of death in developing countries without vital registration systems. 20 Because the places lacking these vital registration systems are the very places targeted by recent global health initiatives, the need for standardized VA-derived mortality data has increased.
In 2007, the WHO published VA standards to be used in evaluation of such initiatives, as well as to provide a source of cause of death statistics to make disease burden estimates. 20 These VA standards were the product of a 3-year effort by an expert group lead by the WHO. This expert group -consisting of researchers, data users, and other stakeholders -systematically reviewed, debated, and refined the currently available data and evidence from the most widely previously used and validated VA questionnaires. 20 The results were standard VA questionnaires for three age groups: child aged under 4 weeks, child aged 4 weeks to 14 years, and person aged 15 years and above. 20 They also provided standardized methods of certification, coding, and tabulation of causes of death from VAs according to the International Statistical Classification of Diseases and Related Health Problems, tenth revision (ICD-10). 20 The development of these standards was the first step. Further research includes optimization of the questionnaires and the refinement of reliable methods for assigning cause of death.
VA: standardization, validation, and recent research
Survey tools such as the VA are subject to underestimation due to underreporting, underrepresentation, and misclassification. 12 The VA in particular is also limited by issues of standardization and validation. A standardized VA instrument does not exist (although this is the goal of the 2007 WHO VA standards), and standardized methods of VA administration and cause of death assignment are lacking. 21 Remaining questions regarding VA administration include the ideal amount of interviewer training, optimal timing of the interview in terms of how long after death the VA may be conducted, and the most appropriate primary respondent to the interview. 21 In previously published VA studies, the training of interviewers has ranged from days to weeks, timing of the interview has ranged from days to up to 5 years after death, and the mother is most frequently the primary respondent. 21 The best method of cause of death determination is an active area of VA research; the use of computer algorithms to assign a cause of death are being evaluated, [21] [22] [23] [24] [25] [26] [27] [28] but the use of two-or three-physician review has historically been used. In a study conducted in rural Ghana, Edmond et al assessed VA reviewer agreement using the 2002 revised version of the WHO childhood VA. 29 A total of 1251 VAs of either stillbirth or neonatal death were coded by three physician reviewers, and agreement among coders for the four main causes of neonatal death (infection, birth asphyxia, prematurity, and congenital anomaly) was good submit your manuscript | www.dovepress.com (kappa statistics of 0.72, 0.77, 0.80, and 0.63, respectively). Agreement among reviewers for cause of stillbirth varied, but generally was not as good as those for neonatal deaths. 29 Validation of the VA tool has also become a more active area of research, and recently a set of over 12,000 VAs (1629 of which are neonatal deaths and 1002 stillbirths) that have accompanying gold standard diagnoses (causes of death determined in health facilities with the help of laboratory, pathology, and medical imaging findings) has been published. 30 The VA instrument used in this study was based on the 2007 WHO VA standards. 30 Lozano et al utilized this dataset to attempt validation of the VA tool by comparing single-physician review to gold standard diagnosis. They found that the overall chance-corrected concordance for physician-certified VA against the gold standard cause of death for all age groups was less than 50%. 27 Lozano et al's results conflict with Edmond et al's study, in which a total of 502 VAs were available for comparison to hospital records. 29 Sensitivities of the VA to accurately diagnose the various causes of neonatal death were generally higher than those for the various causes of stillbirth (sensitivity . 70% for all major causes of neonatal death except prematurity). In general, specificity for determining all causes of stillbirth and neonatal death were higher than 90%, except for birth asphyxia (76%) and infection (87%). 29 These sensitivities and specificities, although not for the 2007 version of the WHO VA, can give researchers confidence in the VA's diagnostic accuracy for neonatal death, but there is still a question of its ability to diagnose cause of stillbirth. Overall, however, it should be reiterated that consensus among the global health community on the use of a single VA instrument (including the 2007 WHO VA standards) and the validation and standardization of that specific instrument has yet to be achieved.
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Use of VA in a neonatal and perinatal mortality needs assessment for the Loreto Province of Peru: a case study Background
Educational programs including the American Academy of Pediatrics' Helping Babies Breathe (HBB) and the WHO's Essential Newborn Care (ENC) are being taught all over the world in an effort to decrease rates of neonatal mortality. With the dearth of information from specific locations about the occurrence of neonatal and perinatal mortality, the site-specific causes of neonatal and perinatal mortality, and local risk factors for neonatal and perinatal mortality, it is difficult to know if the educational programs introduced are actually targeted to the needs of the community in which they are taught.
For this reason, a needs assessment was done for nine villages in the Loreto Province, a region in northeast Peru that consists mainly of the Amazon River basin. Peru is one of 68 countries worldwide that accounts for 95% of maternal and child deaths. 31 In 2008, the NMR of Peru was reported at 13 per 1000 live births. 32 In 2005, the perinatal mortality rate (PMR) of Peru, important to consider because of the potential misclassification of neonatal death as stillbirth in developing countries, was reported at 19.8 per 1000 pregnancies. 19, 33 Specifically, the Loreto Province had an NMR of 24.5 per 1000 live births in 2009 and a PMR of 20.4 per 1000 pregnancies in 2005, as ascertained by the Peruvian Demographic and Health Survey. 33, 34 Villages in the Loreto Province have limited access to healthcare, and it was suspected that the incidence of neonatal and perinatal mortality would be elevated. As vital registration systems do not exist in this rural area, a survey of women in nine villages in the Province was conducted using the 2007 WHO International Standard VA Questionnaire for death of a child under 4 weeks of age. 20 In addition to providing cause of death estimates for these villages, this tool allowed the burden of and risk factors for neonatal and perinatal death to be determined. With the information gathered during this needs assessment, educational programs targeted to the specific needs of these villages in the Loreto Province will be able to be designed and implemented.
Methods Subject eligibility and recruitment
Subjects were recruited in July and August of 2010 from clinics conducted by Amazon Promise, a United States-based nonprofit organization that has provided medical care in the Loreto province since 1994. All patients were screened and considered eligible for recruitment if they were female, aged 15 years or older, and had been pregnant at least one time in the 5 years prior to interview. Once determined eligible, women were asked to participate in the study and written informed consent was obtained. If the study participant was not able to read or write, verbal informed consent was obtained. The study was approved by the institutional review board at Oregon Health and Science University (Portland, OR).
Study site
Iquitos, the capitol of the Loreto Province, is accessible only by boat or plane. Iquitos has private and government-run submit your manuscript | www.dovepress.com Dovepress Dovepress clinics and hospitals. Nauta, a town situated on the banks of the Maranon River, is 100 km south of Iquitos and accessible by a paved road. From Nauta, where basic medical care is available, the nine villages that were visited ranged between a 30-minute and a 4-hour ride in a boat with a small motor.
interview All participants were interviewed by the author (JBW) and a female Spanish interpreter provided by Amazon Promise. Any woman who had experienced a stillbirth or a neonatal death in the previous 5 years was interviewed using the 2007 WHO International Standard VA Questionnaire for death of a child under 4 weeks of age; questions were answered based on experience from the pregnancy that had resulted in stillbirth or neonatal death. For comparison, any woman who had not experienced a stillbirth or a neonatal death in the previous 5 years was interviewed using a questionnaire based on the 2007 WHO VA; questions were answered based on experience from the most recent pregnancy.
Outcome variables
The number of pregnancies in the 5 years prior to the interview was recorded for each participant. Outcomes for each pregnancy were obtained. Due to the lack of consistent prenatal care and accurate pregnancy dating methods in the region, determination of gestational age at the time of pregnancy loss was reliant on maternal report.
vA
Three physicians (two neonatal faculty members and one neonatal fellow from Oregon Health and Science University) independently reviewed each completed VA questionnaire. For neonatal deaths and stillbirths occurring after 28 weeks gestation, reviewers were asked to assign a most likely cause of death. Each patient had three separate cause of death assignments, and a cause of death was determined to be agreed upon if two or more reviewers assigned the same cause of death. Agreement between each reviewer pair was assessed (ie, reviewer pairs one-two, one-three, and two-three); overall percent agreement of the reviewers is reported.
Exposure variables
Several risk factors have been identified from populationbased studies for all-cause neonatal and perinatal death.
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Due to the lack of medical records, data for several of these risk factors were not collected. From known risk factors, maternal age, primiparous status, multiple pregnancy, maternal health, preterm or postterm birth, malpresentation, maternal fever during labor, and timing of membrane rupture were considered; however, only maternal age, primiparous status, multiple pregnancy, preterm or postterm birth, and malpresentation were evaluated for association because of the reliability and objectivity of the data. Other variables were also included: sex of the infant, prenatal care, home delivery, birth weight of the infant, delivery mode, maternal tetanus vaccination, distance from Nauta, and presence of a skilled birth attendant.
Statistical analysis
All statistical analyses were conducted in Stata ® 11.0 (StataCorp LP, College Station, TX). NMRs are expressed as the number of deaths between postnatal days zero and 28 per 1000 live births. PMRs are expressed as the number of deaths between 28 weeks gestation and postnatal day seven per 1000 pregnancies. NMRs and PMRs were calculated using a logistic generalized estimating equation model assigning the mother as the clustering variable. The sample NMR and PMR were compared to accepted values for Peru and the Loreto Province using linear contrast. VA reviewer agreement was assessed using percent agreement. The twosided Fisher's exact test was used to evaluate the association between exposure variables and neonatal or perinatal death. Exact logistic regression was performed to explore whether more than one of the variables found to be significant in the univariate analyses could be significantly associated with neonatal or perinatal death. The significance level for all tests was set at 0.05.
Results
One-hundred and thirty-two women met inclusion criteria; 130 consented and were interviewed (two women declined interview). Data were collected on 263 pregnancies from the 5 years prior to interview (July 2005 to July 2010). Three of the pregnancies were current at the time of interview; therefore, final outcomes were known for 260 pregnancies. The sample included three sets of twins. Two twin pregnancies resulted in stillbirth for both twins, while the other resulted in one live birth and one stillbirth. In order to minimize bias, each twin pregnancy was treated as one pregnancy and one stillbirth. Outcomes of all pregnancies are presented in Table 1 260 completed pregnancies. Therefore, 13 perinatal deaths were identified from 260 pregnancies.
Using the generalized estimating equation model, the sample NMR was found to be 31.4 per 1000 live births (95% confidence interval 15.6-62.3). In comparing the sample NMR to the accepted NMRs for both Peru (13 per 1000 live births) and the Loreto Province (24.5 per 1000 live births), the sample NMR is significantly higher than that reported for Peru (P = 0.014), but is not significantly different than that reported for the Loreto Province (P = 0.483). Using the same model, the sample PMR was found to be 49.7 per 1000 pregnancies (95% confidence interval 28.5-85.3). In comparing the sample PMR to the accepted PMRs for both Peru (19.8 per 1000 pregnancies) and the Loreto Province (20.4 per 1000 pregnancies), the sample PMR was significantly higher than those reported for both Peru (P = 0.001) and the Loreto Province (P = 0.002).
VA (for stillbirth or neonatal death) or a detailed questionnaire based on the VA (for live birth) was completed for each of the 130 interviewed women. The one exception was one woman who had experienced two stillbirths; VAs were completed for both of her stillbirths. General characteristics for these 131 pregnancies are detailed in Table 2 .
VA-identified cause of death assignments for neonatal deaths and stillbirths are shown in Table 3 . Neonatal death and stillbirth were analyzed separately as to determine efficiency of the VA at determining cause of death between these two comparison groups. Percent agreement among reviewers for neonatal cause of death was 90.5% (95% confidence interval 69.6%-98.8%). For the neonatal deaths, infection was determined as the cause of death in three of the seven (43%), asphyxia in two of the seven (29%), and preterm delivery and congenital malformations each in one of the seven (each 14%). Percent agreement among reviewers for cause of stillbirth was 38.9% (95% confidence interval 17.3%-64.3%).
Results of the univariate analyses for risk factors are listed in Table 4 . Pregnancy with twins (P = 0.001), preterm delivery (P = 0.003), and delivery by cesarean section (P = 0.049) were significantly associated with neonatal or perinatal death. Presence of a doctor at delivery (P = 0.061) approached statistical significance. A sensitivity analysis was performed to ensure that clustering from the one mother who experienced two stillbirths did not alter results of the risk factor analysis. When only one stillbirth was counted for this mother (bringing the total number of perinatal deaths to twelve), results of the risk factor analysis were not substantially different.
Based on the results from exact logistic regression, no single model included more than one significant variable. Of the exposure variables of pregnancy with twins, preterm delivery, and delivery by cesarean section, preterm delivery was the only variable to remain in the exact logistic regression model.
Discussion
Using direct interview techniques with women who had been pregnant in the 5 years prior to the interview, a needs assessment on neonatal and perinatal death for this area of the Loreto Province was successfully conducted. The NMR and PMR for these villages were both substantial and higher than those currently reported for the country of Peru and the entire Loreto Province, which are based on the Peruvian government's Demographic and Health Survey. The two dominant causes of neonatal death were attributed to infection (43%) and asphyxia (29%). VA reviewer agreement was high for cause of neonatal death, but marginal for cause of stillbirth. Pregnancy with twins, preterm delivery, and delivery by cesarean section were significantly associated with neonatal or perinatal death.
Results from the VA cause of death assignments allowed the percentages of cause-specific mortality in the Loreto Province sample to be determined. Comparison with published percentages for both the world (based on statistical modeling) 5 and Peru (based on 50%-74% vital registration coverage) 32, 35 is demonstrated in Figure 2 Loreto Province sample, it appears that the Loreto results more closely resemble global than Peruvian government estimates. This discrepancy illustrates differences that can occur in cause-specific mortality estimates due to differences in survey methods. It is possible that the vital registration coverage on which the Peru statistics are based were heavily biased by larger cities with more advanced medical care. This needs assessment was conducted to acquire a more specific understanding of factors contributing to neonatal and perinatal mortality in this province.
A variety of methods are used in conducting needs assessments, including review of available information, use of consultants or experts, and collection of new information. 36 Due to the remote locations of the many areas with the highest NMRs and PMRs, collection of new information is likely to yield the most valid and reliable information. In the current approach, a survey of patients was utilized to collect new information in order to guide future intervention and curriculum development.
As discussed before, survey tools are subject to underestimation, with the VA also being limited by issues of standardization and validation. 12 In terms of reviewer agreement for the VA, Edmond et al's results from use of a threephysician review are consistent with the current findings in that better reviewer agreement was seen for neonatal death than for stillbirth. In terms of the diagnostic accuracy of the VA, although not for the particular VA used in the current study, the sensitivities and The current study has several limitations, the first being its sample size. While conclusions were able to be made about the population studied using this limited number of stillbirths and neonatal deaths, these findings cannot be used to make general statements about other larger populations. Only women who were registered to be seen in clinic were included and could not be compared to those who were not seen in clinic. To increase the sample size, interviews were conducted up to 5 years after the event of death, making recall bias a possibility. As stated earlier, the amount of time for which the VA tool is valid after the occurrence of a stillbirth or a neonatal death is currently unknown. Maternal mortality and young maternal age, two known risk factors for neonatal and perinatal mortality, were not fully addressed since only mothers of the infants who had died were interviewed and women , 15 years were excluded from participation. The restriction of younger women would result in an underestimation of true NMRs and PMRs. VA cause of death assignments were not able to be validated, as medical records were available for only one of the 13 perinatal deaths. Physicians trained in neonatology assigned causes of death for stillbirths, but because stillbirths are typically due to obstetric complications, better reviewer agreement may have been seen if obstetricians had reviewed this data. However, even in the most advanced medical settings, up to 60% of stillbirths are unexplained. 37 It is possible that difficulties in explaining the cause of stillbirth are not due to the reviewer, but due to the inherent characteristics of the stillbirths themselves. 37 Finally, several of the known risk factors for stillbirth or neonatal death were not able to be addressed due to lack of medical records, resources, and concern for subjectivity of responses. In general, the study was quite reliant on maternal memory, knowledge, and, at times, estimation for information on risk factors.
Despite these potential limitations, the study design has multiple strengths. In accordance with current WHO recommendations, the 2007 WHO Standard VA Questionnaire, as well as a three-physician review for cause of death assignment, was used. 38 The author (JBW), a female physician who specializes in neonatal care, conducted all interviews with the help of a female Spanish interpreter who was from the Loreto Province. In traveling with Amazon Promise, a well-established medical group in these villages, the author and interpreter were viewed as a trustworthy entity, which likely had implications for the fact that only two of the 132 eligible participants declined interview. Data was able to be obtained in a remote area with limited access to medical care, and overall a large number of exposure variables for association with the main outcomes were able to be analyzed. In the assessment of these exposure variables, three were significantly associated with neonatal or perinatal death, one of which (delivery by cesarean section) had not been identified as a risk factor by previous studies.
The results of this needs assessment have allowed four interventions specifically tailored for these communities to be planned. The American Academy of Pediatrics' HBB and the WHO's ENC are two education programs that focus on the care of neonates and have been widely implemented worldwide. 39, 40 HBB has a focus of ensuring that every baby is breathing, either spontaneously or via bag-mask ventilation, within the first minute of life. 39 This program is simulationbased and targeted to the midwives and traditional birth attendants that work in low-resource areas. 39 The implementation of HBB would address neonatal deaths due to birth asphyxia in this population. ENC was designed to improve the health of newborns through basic preventive care including prenatal care of the mother, prevention of intrapartum infection, postnatal promotion of exclusive breast feeding, attention to thermal control, and continued hygienic practices. 40 The implementation of ENC in the Loreto Province population would address neonatal deaths due to infection.
The finding in these communities that delivery by cesarean section and delivery in the presence of a physician are risk factors for death highlights the need for program implementation that is not often discussed: recognition of and ability to transport to a higher level of care. If these are risk factors for death in these communities, then transport systems are not adequate in these villages. Recognition of and ability to transport are two separate issues. Discussion with the leaders of the villages and provision of a village-wide transport plan for anyone in medical need may address those deaths that are due to a lack of more skilled medical care.
Finally, it is not worth implementing these programs unless progress can be followed over time. It is not feasible to perform an indepth needs assessment such as this on a frequent basis. However, it is possible to educate the traditional birth attendants in each of these villages to record the occurrence and possible cause of death when a perinatal or neonatal death occurs. With the knowledge of how mortality rates and causes of death change over time, the success of implemented programs can be monitored and improved.
Overall, this needs assessment conducted in nine villages in the Loreto Province of Peru revealed a NMR of 31.4 per 1000 live births and a PMR of 49.7 per 1000 pregnancies. Causes of neonatal death were primarily attributed to infection and asphyxia. Pregnancy with twins, preterm delivery, and delivery by cesarean section were significantly associated with neonatal or perinatal death. These results suggest that educational programs such as HBB and ENC would likely benefit the region. It was also discovered that lack of access to care is potentially a major reason for higher rates of neonatal and perinatal mortality, and this might be addressed with village-wide transport plans. Coupled with the ability to follow mortality rates and causes of death over time, the implementation of these interventions has the potential to benefit these communities.
Conclusion
The worldwide burden of neonatal and perinatal mortality is great, and MDG4 will not be achieved without making strides in decreasing rates of neonatal mortality. The lack of vital registration systems in many of the world's developing countries impedes the ability of researchers to study the occurrence of, causes of, and risk factors for neonatal and perinatal death. VA is a tool that has the ability to provide this information, and progress has been made in recent years on its standardization and validation. This study detailed the use of the 2007 WHO VA for death of a child , 4 weeks of age in a neonatal and perinatal mortality needs assessment for the Loreto Province of Peru. Using information from this project, an educational intervention that targets the true needs submit your manuscript | www.dovepress.com of this region can be confidently created. The importance of a needs assessment before program implementation cannot be overstated. In order to truly impact global NMRs, and in turn strive for meeting the goal set forth by MDG4, the specific needs of communities throughout the world must be addressed.
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